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LQ XUEDQ DUHDV 0XVVR 	 &RUD]]D  (YHQ PRUH WKDQ KHDY\ LQIUDVWUXFWXUH LQYHVWPHQW VWUDWHJLF
PRELOLW\PDQDJHPHQWLVEHFRPLQJWKHPRVWLPSRUWDQWWRROIRUPHHWLQJWKLVGHPDQG
7KHWHUPPRELOLW\PDQDJHPHQWLVXVHGIRUVWUDWHJLHVWKDWUHVXOWLQPRUHHIILFLHQWXVHRIWUDQVSRUWDWLRQ
UHVRXUFHVDVRSSRVHG WR LQFUHDVLQJ WUDQVSRUWDWLRQV\VWHPVXSSO\E\H[SDQGLQJURDGVSDUNLQJIDFLOLWLHV
DLUSRUWVDQGRWKHUPRWRUYHKLFOHIDFLOLWLHV0RELOLW\PDQDJHPHQWHPSKDVL]HVRQWKHPRYHPHQWRISHRSOH
DQGJRRGVQRWMXVWPRWRUYHKLFOHVDQGVRJLYHVSULRULW\WRSXEOLFWUDQVLWULGHVKDULQJDQGQRQPRWRUL]HG
PRGHV SDUWLFXODUO\ XQGHU FRQJHVWHG XUEDQ FRQGLWLRQV /LWPDQ  7R EH DEOH WR GHOLYHU HIIHFWLYH
WUDYHOSODQVDQGLPSOHPHQWWKHPKXJHDPRXQWVRILQIRUPDWLRQDERXWWKHXVHRIWKHWUDQVSRUWQHWZRUNDUH
HVVHQWLDO&XUUHQWO\WUDGLWLRQDODQGQHZPHWKRGVDUHXVHGWRSURYLGHWUDIILFGDWD+RZHYHULQWHJUDWLRQRI
VXFK GDWD LV QHFHVVDU\ VR DV WR VXSSRUW LQQRYDWLYH ORQJWHUP SODQQLQJ DQG VKRUW WHUP SURDFWLYH DQG
UHDFWLYHPDQDJHPHQWRIWKHWUDQVSRUWQHWZRUN
)XUWKHUPRUH JLYHQ WKDW URDG WUDIILF LV WKH PDLQ VRXUFH RI &2 HPLVVLRQV LQ XUEDQ DUHDV DQG WKDW
WUDQVSRUWVHFWRULVRQHRIWKHIHZVHFWRUVIURPZKLFKHPLVVLRQVDUHRQWKHULVHGXHWRWKHFRQWLQXRXVO\
JURZLQJGHPDQGIRUWUDQVSRUW9DQ:HH*HXUV9DQGHQ%ULQN	$QQHPDWKHUHLVDOVRDVWURQJ
QHHGIRUHQYLURQPHQWDOGDWDLQWUDQVSRUWSODQQLQJDQGPDQDJHPHQW
7KH9,$-(23URMHFW
7KH 3URMHFW 9,$-(2 ³,QWHUQDWLRQDO 'HPRQVWUDWLRQV RI 3ODWIRUP IRU 7UDQVSRUW 3ODQQLQJ DQG 7UDYHO
,QIRUPDWLRQ´ IXQGHG XQGHU WKH WK )UDPHZRUN 3URJUDPPH RI WKH (XURSHDQ &RPPLVVLRQ FRPHV WR
DQVZHUWRWKHSUHYLRXVO\DQDO\]HGQHHGVE\EULQJLQJWRJHWKHUYDULRXVVWDNHKROGHUVWRGHVLJQLPSOHPHQW
GHPRQVWUDWHDQGYDOLGDWHD WHFKQRORJLFDORSHQSODWIRUP LQRUGHU WRHQKDQFHHIILFLHQF\RIRYHUDOOXUEDQ
PRELOLW\0RUHVSHFLILFDOO\WKHRSHQSODWIRUPZLOOEHDEOHWR
x VXSSRUWWKHWUDQVSRUWRSHUDWLRQV
x SODQDZLGHUDQJHRIWUDYHOOHULQIRUPDWLRQVHUYLFHV
x GHOLYHUG\QDPLFLQIRUPDWLRQLQGHSHQGHQWIURPWKHODQJXDJHWRLPSURYHWKHLUSURYLVLRQRIWUDQVSRUW
LQIRUPDWLRQDQGWUDYHOOHUVHUYLFHVWKURXJKLQWHJUDWHGWUDIILFGDWDFROOHFWLRQDQGPDQDJHPHQW
x GHOLYHUDVROXWLRQWKDWHQDEOHVFURVVPRGDOMRXUQH\SODQQLQJG\QDPLFURXWHJXLGDQFHHIIHFWLYH
SD\PHQWDFFHVVDQGLPSURYHGSHUVRQDOPRELOLW\HWF
x 3URYLGHVWDQGDUGL]HGLQWHUIDFHVWRFRQQHFWDYDULHW\RIHQWLWLHVQHHGHGIRUWKHPRELOLW\VHUYLFHV
7KH RSHQ SODWIRUP ZLOO IDFLOLWDWH WKH LQWHJUDWLRQ RI FRPSRQHQWV IRU GDWD PDQDJHPHQW DOORZLQJ
LQWHJUDWLRQRI(XURSHDQDQGORFDOFRPSRQHQWVDVPRVWFRQYHQLHQWLQIRXUGHPRQVWUDWLRQFLWLHVZRUOGZLGH
$WKHQV 6DR 3DXOR%HLMLQJ DQG 6KDQJKDL 7KHVH FLWLHV KDYH EHHQ FDUHIXOO\ FKRVHQ WR HQVXUH WKDW WKH\
KDYH D UHSXWDWLRQ DV QDWLRQDO UROH PRGHOV DOORZLQJ WKH UHVXOWV RI VXFFHVVIXO GHPRQVWUDWLRQV WR EH
H[WHQGHG WR RWKHU FLWLHV LQ WKHVH FRXQWULHV DQG DOVR SRWHQWLDOO\ WR RWKHU FRXQWULHV LQ WKH UHVSHFWLYH
FRQWLQHQWV5HJDUGLQJ$WKHQVLQSDUWLFXODUWKHGHPRQVWUDWLRQIRFXVHVRQWKHFROOHFWLRQRIUHDOWLPHWUDIILF
GDWD IRU WUDQVSRUWSODQQLQJDQGUHDOWLPH WUDQVSRUWFRQWURO DVZHOODVPXOWLPRGDO MRXUQH\SODQQHU)RU
WKDWSXUSRVHWKUHHVHUYLFHVDUHEHLQJLPSOHPHQWHGZLWKLQWKH$WKHQVSLORW
x 6HUYLFH $ ZKLFK GHDOV ZLWK WD[L IOHHW PDQDJHPHQW DQG WUDIILF LQIRUPDWLRQ SURYLGLQJ D G\QDPLF
DVVLJQPHQWDQGQDYLJDWLRQWRWD[LGULYHUVDVZHOODVDOHUWVFRQFHUQLQJWUDIILFLQFLGHQWVRQURXWH
x 6HUYLFH%ZKLFKSURYLGHVDQHQGXVHUPXOWLPRGDOWULSSODQQLQJDQGWUDIILFLQIRUPDWLRQE\GHOLYHULQJ
PXOWLPRGDOURXWHVDQGSUHVHQWLQJWUDIILFLQIRUPDWLRQLHWUDYHOWLPHVWUDIILFIORZVURDGDFFLGHQWVWR
HQGXVHUVYLDZHEDQGPRELOHSKRQHDSSOLFDWLRQV
x 6HUYLFH&ZKLFKHVWDEOLVKHV DQ2EVHUYDWRU\ IRUSXEOLFDXWKRULWLHVDQG WUDIILFSODQQHUV7KH VSHFLILF
REMHFWLYHVDQGFRPSRQHQWVRIWKLVVHUYLFHDUHRXWOLQHGLQWKHQH[WVHFWLRQVRIWKHSDSHU

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7KHQHHGVDQGSULRULWLHVRIWUDQVSRUWDQGWUDIILFSODQQHUV
,Q ODUJH XUEDQ DUHDV WUDQVSRUW DQG WUDIILF SODQQHUV RIWHQ IRFXV RQ LPSURYLQJ FDU WUDIILF IORZ DQG
SDUNLQJRSSRUWXQLWLHVZKLOHVRPHWLPHVWKH\UHFRPPHQGPDMRUQHZWUDQVLWVHUYLFHVVXFKDVVXEZD\VDQG
FRPPXWHUUDLOV\VWHPV/LWPDQ+RZHYHU WKH\RIWHQRYHUORRNWKHFRVWHIIHFWLYHRSSRUWXQLWLHVWR
LPSURYH PRUH EDVLF WUDQVSRUWDWLRQ RSWLRQV VXFK DV QRQPRWRUL]HG WUDYHO FRQGLWLRQV DQG EXV VHUYLFHV
HYHQWKRXJKWKHVHUHSUHVHQWDPDMRUSURSRUWLRQRIWUDYHODFWLYLW\
5RDG RSHUDWRUV WHQG WR IDYRXU PHDVXUHV WKDW UHVWULFW DQG FRQWURO FDU XVH ZKLOH LQ FRPSDULVRQ WKH
SXEOLFFRXOGZHOFRPHLQWHUYHQWLRQVWKDWIDFLOLWDWHFDUXVH9UHHVZLMNYDQ%HUFXP	YDQ$UHPVXFKDV
WKHH[WHQVLRQRISDUWLFXODUURDGV7KHUHH[LVWVKRZHYHUWKHSRVVLELOLW\RIWKHSDUDGR[WKDWDQH[WHQVLRQRI
WKHURDGQHWZRUNE\DQDGGLWLRQDOURDGFDQFDXVHDUHGLVWULEXWLRQRIWKHIORZLQVXFKDZD\WKDWLQFUHDVHG
WUDYHOWLPHLVWKHUHVXOW%UDHVV1DJXUQH\	:DNROELQJHU
%DVHG RQ VXUYH\ DPRQJ WKH 2UJDQL]DWLRQ IRU (FRQRPLF &RRSHUDWLRQ DQG 'HYHORSPHQW 2(&'
WRZQVDQGFLWLHV LQ WKHQLQHWLHV WKH WUDIILFSUREOHPVDUHH[SHULHQFHGYHU\GLIIHUHQWO\E\GLIIHUHQWFLWLHV
2(&'	(&07:KHUHRQHFLW\H[SHULHQFHGFRQJHVWLRQDVYHU\VHYHUHDQRWKHUFRXOGUHSRUWWR
KDYHQRFRQJHVWLRQSUREOHPVDWDOO9UHHVZLMNYDQ%HUFXP	YDQ$UHP$SDUWIURPWKHIDFWWKDWFLWLHV
DUHGLIIHUHQWRQHH[SODQDWLRQFRXOGEHWKDWWUDIILFPLJKWEHFRQVLGHUHGDVDSUREOHPZLWKRXWKDYLQJDQ\
TXDQWLWDWLYHILJXUHVWKDWFDQVXSSRUWWKLVRSLQLRQ$QH[WHQVLYHVXUYH\%RQVDOO%HDOH3DXOOH\	3HWOHU
 VWXGLHG WKHGLYHUVHSHUVSHFWLYHVRI URDGXVHUV DQG URDGRSHUDWRUVZKHUHSUREOHPV SULRULWLHV DQG
VROXWLRQV IRU URDG WUDYHOZHUHH[DPLQHG0DQ\ URDGXVHUV LQGLFDWHG WKDW WKH\ IHOW WKDW WKH\SHUVRQDOO\
ZHUH OHVVQHJDWLYHO\DIIHFWHG WKDQRWKHU URDGXVHUVZHUHSURYLQJ WKLVZD\ WKDWSUREOHPV LQJHQHUDODUH
QRWDVVHULRXVDVJHQHUDOO\SHUFHLYHGZKLFKWRDFHUWDLQH[WHQWPLJKWEHH[SODLQHGE\PHGLDFRYHUDJHRI
LQSDUWLFXODUEDGQHZVDQGWKHWHQGHQF\WRUHFDOOQHJDWLYHUDWKHUWKDQSRVLWLYHLQIRUPDWLRQ
2QH FRXOG HDVLO\ FRQFOXGH IURP WKH DERYH WKDW LQRUGHU WR VROYH WKH WUDIILF SUREOHPV LQ DSDUWLFXODU
FLW\ WKH PRVW LPSRUWDQW WRRO WKDW WUDQVSRUW DQG WUDIILF SODQQHUV VKRXOG KDYH DW WKHLU GLVSRVDO LV WKH
QHFHVVDU\WUDQVSRUWDQGWUDIILFLQIRUPDWLRQUHJDUGLQJPRGDOVKLIWVDYDLODEOHWUDQVSRUWPRGHVURXWHVDQG
WLPHWDEOHV &2 DQG RWKHU HPLVVLRQV HWF )XUWKHUPRUH WKH DYDLODELOLW\ RI DGYDQFHG ,QIRUPDWLRQ DQG
&RPPXQLFDWLRQ7HFKQRORJ\,&7VHUYLFHVIRUXVHUVRIERWKWKHURDGDQGSXEOLFWUDQVSRUWQHWZRUNVFRXOG
FRQWULEXWH WR WKHPLQLPL]LQJ RI XQQHFHVVDU\ WULSV DVZHOO DV WR WKH HIILFLHQW XVH RI DYDLODEOH WUDQVSRUW
PRGHVURDGQHWZRUNVLQWKHSDUWLFXODUXUEDQHQYLURQPHQW
$LPVRIWKHSDSHU
5HVSRQGLQJ WR WKH DERYH QHHGV IRU HIILFLHQW XUEDQ PRELOLW\ PDQDJHPHQW DQG WUDIILF LQIRUPDWLRQ
DYDLODELOLW\DQGSURYLVLRQWRSROLF\PDNHUVWKHSUHVHQWSDSHUDLPVWRRXWOLQHWKHSDUWLFXODUQHHGVRIWKH
FLW\ RI $WKHQV ZKLFK FRPSULVHV RQH RI WKH IRXU SLORWV RI WKH9,$-(23URMHFW0RUH VSHFLILFDOO\ WKH
WUDQVSRUWVHWXS LQ$WKHQVZLOOEHGHVFULEHG LQ WHUPVRIDYDLODEOH WUDQVSRUWPRGHV WUDIILFPDQDJHPHQW
FHQWUHV PLVVLQJ GDWD HWF 7KH UHVXOWV RI DQ LQYHVWLJDWLRQ FRQGXFWHG LQ WKH IUDPHZRUN RI WKH SURMHFW
H[DPLQLQJWKHSHUFHSWLRQRIORFDOWUDQVSRUWDQGWUDIILFSODQQHUVDVUHJDUGVWKHVLWXDWLRQDQGQHHGVRIWKH
FLW\ZLOODOVREHSURYLGHG
&RPLQJWRWKHFRUHSDUWRIWKHSDSHUWKH2EVHUYDWRU\IRU3XEOLF$XWKRULWLHVDQG7UDQVSRUW3ODQQHUV
FRPSULVLQJ RQH RI WKH WKUHH VHUYLFHV RI WKH $WKHQV SLORW VLWH ZLOO EH GHVFULEHG $Q RYHUYLHZ RI WKH
2EVHUYDWRU\ ZLOO EH SURYLGHG DORQJ ZLWK WKH PRVW LPSRUWDQW WUDQVSRUW LQGLFHV PDGH DYDLODEOH WR WKH
SODQQHUV)LQDOO\DW\SLFDOXVHFDVHRIWKH2EVHUYDWRU\ZLOOEHGHVFULEHG
,QWKHFRQFOXGLQJFKDSWHUILQDOO\WKHEHQHILWVRIWKHSDUWLFXODUVHUYLFHZLOOEHDVVHVVHGDORQJZLWKWKH
SURYLVLRQRIUHFRPPHQGDWLRQVIRUSRWHQWLDOH[SORLWDWLRQ

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7KHFDVHVWXG\LQ$WKHQV
6KRUWRXWOLQHRIWUDQVSRUWDQGWUDIILFV\VWHP
$WKHQVLVWKH*UHHNFDSLWDOZLWKDSRSXODWLRQRILQKDELWDQWVLQLWVJUHDWHUXUEDQDUHD$WWLFD
UHJLRQ 7KH$WWLFD UHJLRQ H[WHQWV WR D ODQG DUHD RI  NPZKLOH EHLQJ WKH FHQWUH RI WKH HFRQRPLF
ILQDQFLDOLQGXVWULDOSROLWLFDODQGFXOWXUDOOLIHLQ*UHHFH
7KHPDVVWUDQVLWV\VWHPRI$WWLFDLVWKHODUJHVWWUDQVLWV\VWHPRI*UHHFHDQGRQHRIWKHPRVWFRPSOH[
WUDQVLWV\VWHPVLQ(XURSH6LQFHWKHODWHVW¶VWKHILQDQFLQJRIWUDQVSRUWLQIUDVWUXFWXUHZKLFKFDPHWR
LWV SHDN GXH WR WKH 2O\PSLF *DPHV RI  KDV OHG WR WKH GHYHORSPHQW RI D PRGHUQ UHJLRQZLGH
WUDQVSRUWQHWZRUN0LFKDHOLGHV%HOHJUL5REROL	0DULQRVFRQVLVWHGRIVL[WUDQVLWPRGHV
x 7KH8QGHUJURXQG5DLOZD\ZKLFKLVRSHUDWHGE\WKH³$WWLNR0HWUR2SHUDWLRQ&RPSDQ\´$0(/D
VXEVLGLDU\FRPSDQ\RI$77,&20(7526$7RGD\WKH$WWLNRPHWURLVWKHPRVWSRSXODUWUDQVLW
PRGHLQ$WKHQVVHUYLQJDSSUR[LPDWHO\SDVVHQJHUVSHUGD\LQDUDLOZD\QHWZRUNRINP
$0(/$WKHQV0HWUR2SHUDWLRQ$WKHQV0HWUR2SHUDWLRQ&RPSDQ\ZHEVLWH
x 7KHUPDO%XVHVWKDWIDOOXQGHUWKHUHVSRQVLELOLW\RI(7+(/6$7KHIOHHWRI7KHUPDO%XVHVLQWKH
$WWLFDUHJLRQQXPEHUVEXVHVVHUYLQJEXVOLQHVZKLFKFRYHUDWUDQVLWQHWZRUNRINP
ORQJ(7+(/6$
x 7KH(OHFWULF5DLOZD\WKDWRSHUDWHVXQGHU³$WKHQV±3LUDHXV(OHFWULF5DLOZD\V6$´UHVSRQVLELOLW\
7RGD\DUDLOZD\OLQHRINPVHUYHVDSSUR[LPDWHO\SDVVHQJHUVRQDGDLO\EDVLV,6$3
$WKHQV3LUDHXV(OHFWULF5DLOZD\
x 7UROOH\%XVHVWKDWVHUYHOLQHVRINLORPHWUHVLQWKH$WWLFDUHJLRQXQGHUWKHRSHUDWLRQRI,/3$3
+/3$37UROOH\%XVLQ$WKHQV3LUDHXV$UHD6$
x 7KH8UEDQ5DLOZD\7UDPWKDWRSHUDWHVZLWKLQDQHWZRUNRINPVHUYLQJSDVVHQJHUVGDLO\
75$06$
x 7KH6XEXUEDQ5DLOZD\WKDWSURYLGHVLWVVHUYLFHVE\7UDLQ26(WKHQDWLRQDOUDLOZD\RSHUDWRU
FRQQHFWLQJWKHVXEXUEDQUHJLRQVRIWKHJUHDWHU$WWLFDUHJLRQȉȇǹǿȃȅȈǼ
7KH JHQHUDO RUJDQL]DWLRQDO IUDPHZRUN UHJDUGLQJ WKH $WWLFD UHJLRQ¶V WUDQVLW V\VWHP LV SURYLGHG LQ
)LJD$VFDQEHVHHQIURPWKHILJXUHWKH$WKHQV8UEDQ7UDQVSRUW2UJDQL]DWLRQ2$6$6$LVWKH
OHJDO HQWLW\ WKDW SODQV FRRUGLQDWHV DQG FRQWUROV WKURXJK LWV DIILOLDWH FRPSDQLHV DOO VXUIDFH DQG
XQGHUJURXQGSXEOLFWUDQVSRUWPRGHVLQWKHJUHDWHU$WKHQVDUHD
5HJDUGLQJWKHWUDIILFFKDUDFWHULVWLFVZLWKLQWKH*UHHNFDSLWDOWKHVLQJOHPRGHGDLO\WULSVIRUWKH$WKHQV
0HWURSROLWDQ DUHD SUHVHQW DQ LQFUHDVLQJ WUHQG GXULQJ WKH ODVW GHFDGH ± LQGLFDWLYHO\ IURP  LQ
SUHVHQWLQJDQLQFUHDVHRIGXULQJWKH\HDUV±6WDWKRSRXORV	.DUODIWLVWR
 LQ  +DQGDQRV 	 .RSVDFKLOL  DQG WKLV QXPEHU ZDV H[SHFWHG WR RXWUHDFK WKH
ZLWKLQWKH\HDU
)LJELOOXVWUDWHVWKHDOORFDWLRQRIWKHWULSVLQWRWKHYDULRXVWUDQVSRUWPRGHV7KHSULYDWHFDULVWKH
GRPLQDQWPHDQRI WUDQVSRUWDFFRPPRGDWLQJDSSUR[LPDWHO\RI WKH WUDQVSRUWPRGDOVSOLW LQ$WKHQV
2$6$
$V IRU WKH FXUUHQW VLWXDWLRQRI WUDIILF GDWD FROOHFWLRQ LQ$WKHQV WZR WUDIILF FRQWURO DQGPDQDJHPHQW
FHQWUHVH[LVWQRZDGD\VLQ$WKHQV
x 7KH$WKHQV7UDIILF0DQDJHPHQW&HQWUH$70&$70&LVOHJDOHQWLW\RISXEOLFODZHVWDEOLVKHGE\
WKH*HQHUDO6HFUHWDULDWRI3XEOLF:RUNVRIWKH*UHHN0LQLVWU\RI,QIUDVWUXFWXUH7UDQVSRUWDQG
1HWZRUNVWKDWGHDOVZLWKWKHPRQLWRULQJRIWUDIILFFRQGLWLRQVLQPDLQURDGVRI$WKHQVWKHDGRSWLRQRI
PHDVXUHVIRUGHDOLQJZLWKHPHUJHQF\LQFLGHQWVDFFLGHQWVYHKLFOHVLPPRELOL]DWLRQVDEVWUDFWLRQV
ZRUNVLQSURJUHVVHYHQWVHWFDQGWKHSURYLVLRQRIUHDOWLPHWUDIILFGDWDFRQFHUQLQJWKHWUDIILF
FRQGLWLRQVWRWKHGULYHUV
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x 7KH7UDIILF0DQDJHPHQW&HQWUHRI$WWLNL2GRV6$ZKLFKLVDOHJDOHQWLW\RISULYDWHODZWKDW
PRQLWRUVWKHWUDIILFFRQGLWLRQVLQWKHKLJKVSHHGWROOPRWRUZD\RI$WWLNL2GRV
%RWKFHQWHUVXVHKLJKWHFKQRORJ\HTXLSPHQWLQRUGHUWRFROOHFWWKHUHODWLYHWUDIILFGDWDFORVHGFLUFXLW
79FDPHUDVJURXQGORRSGHWHFWRUVHWFDVZHOODVWRSURFHVVLWDQGGLVSOD\LWWRWKHHQGXVHUWKURXJK
YDULDEOHPHVVDJHVLJQVODQHFRQWUROVLJQVYDULDEOHVSHHGOLPLWVLJQVHWF
D E
)LJD2UJDQL]DWLRQRIWKH3XEOLF7UDQVSRUW6\VWHPLQWKH$WWLFD5HJLRQE$OORFDWLRQRIWKHWULSVLQWRWKH
YDULRXVWUDQVSRUWPRGHVZLWKLQWKHSUHIHFWXUHRI$WKHQV2$6$
7KHRSLQLRQRIORFDOWUDIILFSODQQHUV
'XULQJWKHFXUUHQWVLWXDWLRQDQDO\VLVRIWKH9,$-(2SURMHFWDWKRURXJKVXUYH\ZDVFRQGXFWHGLQRUGHU
WR H[DPLQH WKHYLHZVRI WUDQVSRUW SODQQHUV UHJDUGLQJ WKHSURYLVLRQRI WUDIILF LQIRUPDWLRQ LQ WKH FLW\RI
$WKHQV7KHLQYHVWLJDWLRQZDVQRWRQO\IRFXVHGRQWUDIILFLQIRUPDWLRQEXWDOVRRQJHQHUDOFKDOOHQJHVWKDW
WKHFLW\RI$WKHQVIDFHVDQGSRVVLEOHVROXWLRQVWRWKHP7KHVHFKDOOHQJHVUHIHUWRWKHQHHG
x 7RUHGXFHWUDIILFORDGVLQWKHPDLQFLW\URDGVLQRUGHUWRDGGUHVVWKHLPPHQVHSUREOHPRIWUDIILF
FRQJHVWLRQLQWKHFHQWUHRIWKHFLW\DQGLQRWKHUPDMRUVXUURXQGLQJDUHDV
x 7RLQFUHDVHWKHVKDUHRISXEOLFWUDQVSRUWPRGHVE\LPSURYLQJWKHLULQWHURSHUDELOLW\
x 7RVWLPXODWHFRRSHUDWLRQEHWZHHQWKHSURYLGHUVRILQIRUPDWLRQUHJDUGLQJWKHURDGQHWZRUNDQGWKH
RQHVSURYLGLQJLQIRUPDWLRQRQSXEOLFWUDQVSRUWPRGHVLQRUGHUWRSURPRWHDQKROLVWLFWUDIILF
LQIRUPDWLRQV\VWHP
x 7RHIILFLHQWO\PDQDJHWKHVXUYHLOODQFHRISDUNLQJUHVWULFWLRQVWKDWFRQWULEXWHWRWKHVHYHULW\RIWUDIILF
FRQJHVWLRQ
x 7RHIILFLHQWO\PDQDJHWUDIILFLQFLGHQWVHVSHFLDOO\ZLWKUHJDUGVWRWKHLUFRQWULEXWLRQLQWUDIILF
FRQJHVWLRQ
x 7RLPSURYHWKHDFFHVVLELOLW\RIWKHPRELOLW\LPSDLUHGSHRSOHWRWKHYDULRXVWUDQVSRUWPRGHV
x 7RSURPRWHDQHQYLURQPHQWDOIULHQGO\DQGFRVWHIIHFWLYHWUDQVSRUWDWLRQIRUWKHFLWL]HQV
&RQFHUQLQJ WKHDIRUHPHQWLRQHGFKDOOHQJHV DOO WUDIILFSODQQHUV WKDWZHUH LQWHUYLHZHGDJUHHG WKDW WKH
VROXWLRQ FDQQRW EH IRXQG LQ WKH FRQVWUXFWLRQ RI QHZ URDGV EXW LQ WKH EHWWHU SODQQLQJ RI WKH SXEOLF
WUDQVSRUW QHWZRUN WKDW ZLOO DPRQJ RWKHU PHDVXUHV LQFOXGH WKH H[WHQVLRQ RI WKH PHWUR OLQHV DQG WKH
LPSURYHPHQWRIWKHTXDOLW\RIWUDQVSRUWDWLRQVHUYLFHVWKHEHWWHUVXUYHLOODQFHRIGULYHUVLQWKHFLW\FHQWUH
1189 Dr. Yannis Tyrinopoulos et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1184 – 1194 
HJ WUHVSDVVHUV RI EXV ODQHV WKH KLJKHU XVH RI ,QWHOOLJHQW 7UDQVSRUWDWLRQ 6\VWHPV ,76 LH +LJK
2FFXSDQF\ 9HKLFOHV +29 SULRULW\ PHDVXUHV H[WHQVLYH XVH RI WUDIILF LQIRUPDWLRQ WKURXJK 9DULDEOH
0HVVDJH6LJQV906VHWFDQGWKHSURYLVLRQRIKLJKTXDOLW\WUDIILFLQIRUPDWLRQ
&RQFHUQLQJWKHODWWHUWKHWUDIILFSODQQHUVPHQWLRQHGWKHDFFXUDF\RIWKHLQIRUPDWLRQWKDWLVFXUUHQWO\
SURYLGHGE\WKHWZRWUDIILFFRQWURODQGPDQDJHPHQWFHQWUHVDQGWKHUHIRUHWKH\KLJKOLJKWHGWKHYDULRXV
906VLQVWDOOHGLQ$WKHQVDVFXUUHQWO\EHLQJWKHPRVWVXFFHVVIXOPHDQRIUHDOWLPHWUDIILFGDWDSURYLVLRQ
LQ WKH *UHHN FDSLWDO 1RQHWKHOHVV SUHYLRXV VWXGLHV LQ $WKHQV 0HWURSROLWDQ DUHD 7VLULPSD 	
3RO\GRURSRXORXLQGLFDWHGWKDWDOWKRXJKDYHU\KLJKSHUFHQWDJHRIWKHGULYHUVHQGXVHUVDUHDZDUH
RIWKH906LQ$WWLFDRQO\DVPDOOQXPEHURIWKHPVWDWHGWKDWWKH906VKDYHVRPHKRZLQIOXHQFHG
WKHLURYHUDOOWUDYHOEHKDYLRXU7RWKHFRQWUDU\HQGXVHUVVHHPPRUHZLOOLQJWRXVHLQIRUPDWLRQIURPRWKHU
VRXUFHVOLNHUDGLRHLWKHUSULRUWRWKHLUMRXUQH\RUHQURXWH
$SDUW IURP WKH DERYH WKH WUDIILF SODQQHUV SODFHG SDUWLFXODU HPSKDVLV RQ WKH QHHG IRU GDWD VR DV WR
HQVXUH VWUXFWXUHG GHFLVLRQ PDNLQJ0RUH VSHFLILFDOO\ WKH UHSUHVHQWDWLYH IURP WKH'LUHFWRUDWH RI 5RDG
6WXGLHV RI WKH 0LQLVWU\ RI ,QIUDVWUXFWXUH 7UDQVSRUW DQG 1HWZRUNV PHQWLRQHG WKDW WKH W\SHV DQG
UHTXLUHPHQWV RI GDWD QHHGHG IRU VWUDWHJLF WUDQVSRUW SODQQLQJPDLQO\ FRQFHQWUDWH RQ KRXUO\ WUDIILF ORDGV
DQGUDZGDWDUHJDUGLQJSHDNKRXUVGDLO\DQGVHDVRQDOWUDIILFIORZVDQGRWKHUUHOHYDQWLQIRUPDWLRQ7KH
RIILFHUVIURPWKH$WKHQV8UEDQ7UDQVSRUW2UJDQL]DWLRQPHQWLRQHGWKDWLWZRXOGEHYHU\XVHIXOLIDV\VWHP
ZDVDYDLODEOHWKDWZRXOGSURFHVVWKHH[LVWLQJGDWDDQGSURYLGHLQGLFHVIRUPRUHDSSURSULDWHIRUGHFLVLRQ
PDNLQJ)LQDOO\WKHUHSUHVHQWDWLYHVIURPWKH'LUHFWRUDWHRI5RDG6WXGLHVDOVRVWUHVVHGWKHQHHGWRH[SDQG
WKHURDGQHWZRUNHTXLSPHQWIRUFROOHFWLQJWUDIILFIORZVDQGWKHH[LVWLQJVRIWZDUHIRUGDWDSURFHVVLQJDV
ZHOODVWKHQHWZRUNIRUGDWDWUDQVPLVVLRQVRDVWRHQVXUHWKHLQWHURSHUDELOLW\EHWZHHQWKHH[LVWLQJWUDIILF
FHQWUHV.RUWVDUL7\ULQRSRXORV0L]DUDV6DUURV0LOOL	3VRPDGHOLV
3UHVHQWDWLRQRIWKH2EVHUYDWRU\IRU3XEOLF$XWKRULWLHVDQGWUDIILFSODQQHUV
2YHUYLHZ
7KHREMHFWLYHRIWKH³2EVHUYDWRU\IRU3XEOLF$XWKRULWLHVDQG7UDIILF3ODQQHUV´VHUYLFH6HUYLFH&LV
WRSURYLGH WR WUDIILF SODQQHUV SXEOLF DXWKRULWLHV WUDQVSRUW FRPSDQLHV DQGRWKHU UHOHYDQW VWDNHKROGHUV D
ZHOORUJDQL]HGGDWDPHFKDQLVP2EVHUYDWRU\DQGFRQWHQWWKDWZLOOKHOSWKHPWRHVWLPDWHWKHVWDWXVRIWKH
WUDQVSRUWDWLRQ V\VWHP LQ $WKHQV DQG VXSSRUW WKHLU SROLF\ PDNLQJ SURFHVV 7KLV ZLOO EH DFKLHYHG E\
SURYLGLQJGDWDDQGLQGLFHVDERXWWKHWUDIILFDQGWUDQVSRUWFRQGLWLRQV
7KH DERYH VHUYLFH LV EDVHG RQ DQ H[LVWLQJ ZHEEDVHG DSSOLFDWLRQ HQWLWOHG 3257$/ ZKLFK LV
RSHUDWHGDQGPDLQWDLQHGE\WKH+HOOHQLF,QVWLWXWHRI7UDQVSRUW+,73257$/SURYLGHVYDULRXVVHUYLFHV
VXFK DV D 7UDQVSRUW 2EVHUYDWRU\ IRU WKH SURYLVLRQ RI WUDIILF GDWD 7UDIILF )RUHFDVWLQJ DQG 1HWZRUN
6LPXODWLRQIRUUHDOL]LQJYDULRXVWUDQVSRUWVFHQDULRV6FKHGXOLQJDQG)UHLJKW8UEDQ5RXWLQJIRUURXWLQJRI
YHKLFOHV DQG GULYHUV LQ XUEDQ DQG VXEXUEDQ HQYLURQPHQWV 7HVWEHG IRU WHVWLQJ DOJRULWKPV DQG RWKHU
UHVHDUFKUHVXOWVGHYHORSHGE\UHVHDUFKDQGDFDGHPLFLQVWLWXWLRQVDQGPRUH
7KHVHUYLFHFRQWDLQVWZRFRUHIXQFWLRQDOLWLHV
x 7UDIILFFRQWHQWPDQDJHPHQW7KHUHDOWLPHWUDIILFGDWDFROOHFWHGDQGXVHGLQWKH6HUYLFHV$DQG%
GHVFULEHGLQVHFWLRQDUHDUFKLYHGLQWKH2EVHUYDWRU\DQGFRPELQHGZLWKWKHH[LVWLQJKLVWRULFDO
GDWD+,7¶V3257$/7KHGDWDLVIXUWKHUSURFHVVHGSURYLGLQJWRWUDIILFSODQQHUVDQGDXWKRULWLHV
DJJUHJDWHGLQIRUPDWLRQDERXWWKHWUDIILFVLWXDWLRQLQ$WKHQV
x 7UDQVSRUWDQGWUDIILFLQGLFHV2QWRSRIWKHFRQWHQWRIWKH2EVHUYDWRU\WUDQVSRUWDQGWUDIILFUHODWHG
LQGLFHVKDYHEHHQGHILQHGDQGPHDVXUHGGHOLYHULQJVWUDWHJLFSODQQLQJDQGVHUYLFHTXDOLW\DQG
SHUIRUPDQFHLQIRUPDWLRQWRWUDIILFDQGWUDQVSRUWSODQQHUV

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7KHVHUYLFHLVEHLQJIHGE\GDWDSURYLGHGE\PDQ\GLIIHUHQWVRXUFHVLQYDULRXVIRUPDWVVXFKDV;0/
62$3GLUHFW64/GDWDEDVHFRQQHFWLRQVGDWDEDVHUHSOLFDWLRQWKDWV\VWHPDWLFDOO\FROOHFWDQGSURYLGHUDZ
GDWD5HDOWLPHWUDIILFGDWDKLVWRULFDOGDWDWUDQVSRUWDQGWUDIILFGDWDSURYLGHGE\WUDIILFLQGLFHV
7UDIILF,QGLFHV
7KH FRUH FRPSRQHQW RI WKH 2EVHUYDWRU\ LV WKH LQGLFHV GHILQHG LQ RUGHU WR EH DEOH WR FDSWXUH DQ
LQWHJUDWHGSLFWXUHDERXW WKH WUDIILFDQG WUDQVSRUWFRQGLWLRQV LQ$WKHQVDQG WUDIILFSODQQLQJDQGGHFLVLRQ
PDNLQJ7KHVHDUHSUHVHQWHGLQ7DEOH7KHLQGLFHVPDLQO\UHIHUWRWUDIILFDQGDFFLGHQWVVLQFHWKLVNLQG
RILQIRUPDWLRQLVRIYLWDOLPSRUWDQFHIRUWKH$WKHQVWUDQVSRUWDWLRQV\VWHP

7DEOH7UDIILFLQGLFHV

1R ,QGLFDWRU 'HVFULSWLRQ
 1XPEHURIUHSRUWHGDFFLGHQWVRIPRWRU
YHKLFOHVWKDWLQFOXGHLQMXULHV
1XPEHURIDFFLGHQWVWKDWLQFOXGHIDWDOKHDY\DQGOLJKWLQMXULHV
 5HJLRQURDGVDIHW\LQGLFDWRUSHU
YHKLFOHVRUSHUUHVLGHQWV
7RWDOQXPEHURIUHSRUWHGDFFLGHQWVRIPRWRUYHKLFOHVWKDWLQFOXGHLQMXULHVGHDWKV
KHDY\OLJKWSHUYHKLFOHVRUSHUUHVLGHQWV
 5HJLRQURDGVDIHW\LQGLFDWRUSHUURDG
W\SHSDYLQJW\SHHWF
7RWDOQXPEHURIUHSRUWHGDFFLGHQWVRIPRWRUYHKLFOHVSHUYHKLFOHVRU
UHVLGHQWVDQGSHUURDGW\SHLHQDWLRQDOURDGUXUDOURDGPXQLFLSDORU
FRPPXQLW\URDGKLJKZD\VSHHGZD\RWKHU6LPLODULQGLFHVUHIHUWRSDYLQJW\SH
HQYLURQPHQWDOFRQGLWLRQVSDYLQJFRQGLWLRQVSDYLQJVWDWHQLJKWOLJKWLQJW\SHRI
YHKLFOHVLQYROYHGDFFLGHQWW\SHPDQRHXYUHW\SHWKDWFDXVHGWKHDFFLGHQWDQG
W\SHRIWUDIILFFRQWURO
 ,QGLFDWRURIDFFLGHQWVSHUPLOOLRQRI
YHKLFOHNP
7RWDOQXPEHURIUHSRUWHGDFFLGHQWVRIPRWRUYHKLFOHVSHUYHKLFOH
NLORPHWUHV
 'HDWKUDWHSHUYHKLFOHVRUSHU
UHVLGHQWV
5DWLRRIUHSRUWHGGHDWKVIURPPRWRUYHKLFOHDFFLGHQWVWRQXPEHURIYHKLFOHVRU
UHVLGHQWV
 3HGHVWULDQGHDWKUDWHSHU
YHKLFOHVRUSHUUHVLGHQWV
5DWLRRIUHSRUWHGSHGHVWULDQGHDWKVFDUULHGDZD\IURPPRWRUYHKLFOHVWRQXPEHURI
YHKLFOHVRUUHVLGHQWV
 5HJLRQDFFLGHQWZHLJKWLQGLFDWRUSHU
YHKLFOHRUSHUUHVLGHQWV
1XPEHURISHUVRQVLQMXUHGGXULQJPRWRUYHKLFOHVDFFLGHQWVSHUYHKLFOHVRU
SHUUHVLGHQWVLQMXULHVFDWHJRUL]HGKHDY\DQGOLJKW
 5HJLRQDFFLGHQWZHLJKWLQGLFDWRUSHU
YHKLFOHNLORPHWUHV
1XPEHURISHRSOHLQMXUHGLQURDGDFFLGHQWVSHUPLOOLRQYHKLFOHNLORPHWUHV
,QMXULHVFDQEHFRQVLGHUHGDVIDWDOKHDY\DQGOLJKW
 1HWZRUNVHJPHQWDFFLGHQWVZHLJKW
LQGLFDWRU
1XPEHURISHRSOHLQMXUHGIDWDOO\KHDYLO\RUOLJKWO\IRUDVSHFLILFWLPHSHULRGLQ
DVSHFLILFURDGVHJPHQW
 6HYHULW\RIDFFLGHQW 1XPEHURIDFFLGHQWLQFOXGLQJGHDWKVLQUHODWLRQWRWKHWRWDOQXPEHURIDFFLGHQWV
 5RDGVDIHW\LQGLFDWRUEDVHGRQWKH
DYHUDJHVSHHG
1XPEHURIWRWDODFFLGHQWVUHSRUWHGLQDVSHFLILFURDGVHJPHQWIRUDVSHFLILFWLPH
SHULRGFDWHJRUL]HGE\WKHDYHUDJHVSHHG
 5RDGVDIHW\LQGLFDWRUEDVHGRQWKHURDG
GHQVLW\
1XPEHURIWRWDODFFLGHQWVUHSRUWHGLQDVSHFLILFURDGVHJPHQWIRUDVSHFLILFWLPH
SHULRGFDWHJRUL]HGE\WKHGHQVLW\RIWKHURDGVHJPHQW
 5RDGVDIHW\LQGLFDWRUEDVHGRQWKH 1XPEHURIWRWDODFFLGHQWVUHSRUWHGLQDVSHFLILFURDGVHJPHQWIRUDVSHFLILFWLPH
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1R ,QGLFDWRU 'HVFULSWLRQ
WUDIILFIORZ SHULRGFDWHJRUL]HGE\WKHWUDIILFIORZ
 $YHUDJHWUDIILFIORZRQDVSHFLILF
MRXUQH\
7KHDYHUDJHWUDIILFIORZRQDVSHFLILFMRXUQH\
 7RWDOWLPHVSHQWRQDVSHFLILFMRXUQH\ 7KHWLPHWDNHQWRWUDYHOEHWZHHQVSHFLILHGSRLQWVE\DVSHFLILHGURXWHLQFOXGLQJ
DQ\WLPHWDNHQE\LQYROXQWDU\VWRSVDQGGHOD\V
 $YHUDJHMRXUQH\VSHHG 7KHDYHUDJHGLVWDQFHWUDYHOOHGSHUKRXUFDOFXODWHGRYHUWKHZKROHMRXUQH\
 $YHUDJHMRXUQH\WLPH 7KHVXPRIWKHDYHUDJHMRXUQH\WLPHVRQDOOWKHVHFWLRQVRIWKHMRXUQH\3DMRXK
'DQHFK
 3HDNKRXUO\IDFWRULQGLFDWRU 7KHKRXUO\YROXPHGXULQJWKHPD[LPXPYROXPHKRXURIWKHGD\GLYLGHGE\WKH
SHDNPLQXWHIORZUDWHZLWKLQWKHSHDNKRXU
 WKPD[LPXPYDOXHRIWKHKRXUO\
YROXPH
7KHWKPD[LPXPYDOXHRIWKHKRXUO\YROXPHLQDVSHFLILFURDGVHJPHQWGXULQJ
WKHSHULRGRIRQH\HDU
 <HDUO\YDULDWLRQRIWKHYROXPH 3HUFHQWDJHRILQFUHDVHRUGHFUHDVHRIWKH0HGLXP'DLO\+RXUO\9ROXPHRIDURDG
VHJPHQWIRUWKHVDPHGD\EHWZHHQVXFFHVVLYH\HDUV
 $YHUDJH$QQXDO'DLO\7UDIILF )UDFWLRQRIWKHWRWDOQXPEHURIYHKLFOHVJRLQJWKURXJKDVSHFLILFVSRWRUVHJPHQW
RIWKHURDGGXULQJD\HDUWRWKHWRWDOQXPEHURIGD\VRIWKH\HDU
 $QQXDO'DLO\7UDIILF )UDFWLRQRIWKHWRWDOQXPEHURIYHKLFOHVJRLQJWKURXJKDVSHFLILFVSRWRUVHJPHQW
RIWKHURDGGXULQJDVSHFLILFWLPHSHULRGWRWKHWRWDOQXPEHURIGD\VRIWKHSHULRG
 0RQWKO\YDULDWLRQRIWUDIILF &RPSDULVRQRIWKHWUDIILFIORZLQDSDUWLFXODUURDGVHJPHQWLQYDULRXVPRQWKVLQ
WKHVDPH\HDURULQWKHVDPHPRQWKGXULQJGLIIHUHQW\HDUV

8VHRIWKH2EVHUYDWRU\
,QRUGHUWRDFTXLUHDQ\WUDIILFUHODWHGLQIRUPDWLRQRULQGLFDWRUIURPWKH2EVHUYDWRU\ILUVWWKHXVHUKDV
WRUHJLVWHUWRWKHV\VWHPDQGDFTXLUHKLVSHUVRQDOXVHUQDPHDQGSDVVZRUG5HJLVWUDWLRQLVGRQHZLWKWKH
XVHRIDZHEIRUPDQGDIWHUWKHXVHUILOOVLQDPLQLPXPVHWRISHUVRQDOGDWDQDPHRUJDQL]DWLRQFRQWDFW
LQIRUPDWLRQHWF$IWHUWKHSDVVZRUGLVDFTXLUHGWKHXVHULVDEOHWRDFFHVVWKHVHUYLFHQDYLJDWHWKURXJK
WKHSURYLGHGSRUWDOVHOHFWWKHWUDIILFLQIRUPDWLRQDQGLQGLFDWRURIKLVSUHIHUHQFHDQGUHFHLYHWKHGHVLUDEOH
LQIRUPDWLRQLQYDULRXVIRUPVFKDUWVPDSHWF
0RVWRIWKHLQGLFHVUHTXLUHE\WKHXVHUWKHVHOHFWLRQRIFDOFXODWLRQFULWHULDZKLFKDUHPDLQO\SURYLGHG
WKURXJKGURSGRZQOLVWV)RU WKHDFFLGHQW LQGLFHV IRUH[DPSOHVHYHQDUHDVRIVHOHFWLRQDUH LQFOXGHGLQ
WKH FDOFXODWLRQ IRUP IURPZKLFK WKH XVHU FDQ FKRRVH WKH JHRJUDSKLFDO DQG WLPHSHULRG FULWHULD RI KLV
SUHIHUHQFH WKH W\SHRIDFFLGHQW IDWDO KHDY\HWF WKHDFFLGHQWV¶QDWXUH YHKLFOH	YHKLFOHYHKLFOH	
SHGHVWULDQHWFWKHUHSRUWXQLWUHVLGHQWVYHKLFOHVHWFDQGZKHWKHURUQRWWKHLQGLFDWRU
ZLOO EH EDVHG RQ WKH QXPEHU RI DFFLGHQWV RU WKH SHRSOH LQYROYHG LQ WKH DFFLGHQWV 7KH XVHU FDQ DOVR
DFWLYDWHVRPHIXUWKHUFULWHULDFRQFHUQLQJIRUH[DPSOHWKHW\SHRIWKHURDGWKHHQYLURQPHQWDOFRQGLWLRQV
GXULQJWKHDFFLGHQWHWF
,QRUGHUWRSURYLGHDQH[DPSOHLWLVDVVXPHGWKDWWKHXVHUZLVKHVWRDFTXLUHWKHUHJLRQDFFLGHQWZHLJKW
LQGLFDWRUIRUIDWDO LQMXULHVIRUWKHPXQLFLSDOLW\RI&KDODQGUL$WWLFDUHJLRQIRUWKH\HDU+HWKHQ
KDV WR VHOHFW ³5HJLRQ 5RDG 6DIHW\ ,QGLFDWRU´ DQG WKH UHOHYDQW IRUP LV RSHQHG ZLWK DOO WKH VHOHFWLRQ
FULWHULDDYDLODEOH7KHXVHUWKHQVHOHFWV,QGLFDWRUEDVHGRQ³3HRSOHLQYROYHGLQDFFLGHQWV´7\SHRI,QMXU\
³)DWDO´3UHIHFWXUHRI³$WKHQV´0XQLFLSDOLW\RI³&KDODQGULRX´)URP'DWH³-DQXDU\´DQG7R'DWH
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³'HFHPEHU´7KH2EVHUYDWRU\ WKHQUHWXUQVWKHUHTXHVWHGLQIRUPDWLRQDVFDQEHVHHQLQ)LJD
PDSLVXVHGLQRUGHUWRYLVXDOL]HWKHVHOHFWHGDUHDRUURDGVHJPHQW7KHRSWLRQRIGLVSOD\LQJWKHRXWFRPH
LQIRUPRIFKDUWVLVDOVRSURYLGHG
)XUWKHUWRWKHDERYHWKH2EVHUYDWRU\SURYLGHVRXWFRPHVLQIRUPVRIFKDUWVGLVSOD\LQJERWKWKH\HDUO\
DQGPRQWKO\YDULDWLRQRIVRPHLQGLFHV
)LJ$QH[DPSOHRIDQDFFLGHQWLQGLFDWRUSURYLGHGE\WKH9,$-(22EVHUYDWRU\
6WLPXODWLQJWUDQVSRUWDWLRQSROLF\PDNLQJ
7KH HPSKDVLV RQ WKH QHHG IRU GDWD WKDW ZLOO HQVXUH D VWUXFWXUHG WUDQVSRUWDWLRQ SROLF\ DQG GHFLVLRQ
PDNLQJKDVDOUHDG\EHHQSRLQWHGRXWE\*UHHNWUDQVSRUWSODQQHUVDQGSROLF\PDNHUVDVSUHYLRXVO\VWDWHG
LQVHFWLRQVDQG7UDQVSRUWDQGWUDIILFUHODWHGLQGLFHVDQGVWDWLVWLFVSURYLGHGE\WKH2EVHUYDWRU\
FRXOG HQDEOH WKH FOHDU GHILQLWLRQ RI WKH SUREOHPVLVVXHV WKDW WKH SROLF\ PDNLQJ VKRXOG DGGUHVV WKXV
MXVWLI\LQJWKHQHFHVVLW\RILQWHUYHQWLRQVDQGLQYHVWPHQWV7KH\DOVRSURYLGHWKRVHYDOXDEOHGDWDLQSXWLQ
RUGHUIRUWKHSROLF\VWUDWHJ\RSWLRQVWREHIRUPXODWHGLHLQSXWIRUPXOWLFULWHULDDQDO\VHVDVVHVVHGDQG
ILQDOO\VXFFHVVIXOO\LPSOHPHQWHGDOZD\VLQDFFRUGDQFHWRWKHSHUIRUPDQFHLQIRUPDWLRQWKDWLVSURYLGHG
IRUWKHWUDQVSRUWQHWZRUNLQTXHVWLRQ
)XUWKHUPRUHGHILQHGWUDQVSRUWDQGWUDIILFLQGLFDWRUVFRXOGPHDVXUHWKHµEHIRUH¶DQGµDIWHU¶VLWXDWLRQ
WKXV IRUPLQJ D YDOXDEOH WRRO IRU WKHPRQLWRULQJ DQG HYDOXDWLRQ RI WKH SROLF\PHDVXUHV WKDW KDYH EHHQ
DSSOLHG7KH\FDQDOVREHXVHGIRUVFHQDULRVEXLOGLQJDQGDVVHVVPHQWWKDWZLOOJXLGHIXWXUHLQYHVWPHQWV
RQPDMRUWUDQVSRUWDWLRQLQIUDVWUXFWXUHV
7KH2EVHUYDWRU\VXSSRUWVWKHSURYLVLRQRIVLQJOHVRXUFHDJJUHJDWHGDFFXUDWHFRPSUHKHQVLYHDQGXS
WRGDWH GDWD LQ YDULRXV IRUPV FKDUW PDSV WDEOHV WKXV DGGUHVVLQJ WKH GHPDQG RI PRGHUQ WUDQVSRUW
SODQQLQJLQGDWDDYDLODELOLW\DQGSURYLVLRQDQHDV\WRDFFHVVWRRO

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&RQFOXVLRQV
7UDGLWLRQDOO\ SROLF\ PDNLQJ LQ WUDQVSRUWDWLRQ SODQQLQJ UHTXLUHV H[WHQVLYH DPRXQW RI SULPDU\ DQG
VHFRQGDU\ GDWD WKDW FRYHU D ZLGH UDQJH RI DVSHFWV VXFK DV ODQG XVH QHWZRUNV FKDUDFWHULVWLFV
GHPRJUDSKLFLQIRUPDWLRQHQYLURQPHQWDQGPDQ\PRUH)XUWKHUPRUHWKHUHVSRQVLEOHSROLF\DQGGHFLVLRQ
PDNHUVFOHDUO\VWDWHWKDWWKH\UHTXLUHWRROVDQGDYDVWYROXPHRIGLYHUVHGDWDWKDWZLOODOORZWKHPWRJDLQ
DVRXQGSLFWXUHRIWKHDUHDXQGHUVWXG\7KHVHWZRSLOODUVLHGDWDDQGWRROVFRQVLVWWKHEDFNERQHRIDQ\
WUDQVSRUWDWLRQSODQQLQJDQGUHVSHFWLYHGHFLVLRQPDNLQJ

0RGHUQWUDQVSRUWSODQQLQJGHPDQGVPXOWLSOHWRROVVXFKDVWUDIILFPRGHOVVFKHGXOLQJDOJRULWKPV,76
DSSOLFDWLRQVHWF WKDWZLOOSURYLGHDFRPSOHWHYLHZRI WKHFXUUHQWDQGHYROYLQJFRQGLWLRQVRI WKHDUHDV
ZKHUH LQWHUYHQWLRQVDQG LQYHVWPHQWVDUHQHFHVVDU\2Q WKHRWKHUKDQG WKHGDWD WKDW IHHGDOO WKHVH WRROV
KDYHWREHXSWRGDWHFRPSUHKHQVLYHDQGDFFXUDWHZKLOHUHIOHFWWKHHPHUJLQJFRQGLWLRQVRIFLWLHVVXFK
DV PLJUDWLRQ:LWK WKHVH WRROV DQG GDWD WKH UHVSRQVLEOH WUDQVSRUW DQG WUDIILF SODQQHUV FDQ GHILQH DQG
DVVHVV VFHQDULRV DQG LQYHVWPHQW SODQV LQ RUGHU WR FUHDWH DQ HIIHFWLYH DQG VXVWDLQDEOH WUDQVSRUWDWLRQ
V\VWHP
7KH2EVHUYDWRU\SUHVHQWHG LQ WKLVSDSHUSURYLGHV VRPH LPSRUWDQWDGYDQWDJHV WR WUDIILFSODQQHUVDQG
SROLF\PDNHUVVLQFHLWSURYLGHV
x $FFXUDWHFRPSUHKHQVLYHDQGXSWRGDWHGDWD
x 7UDQVSRUWDQGWUDIILFLQGLFHVDQGVWDWLVWLFVGHOLYHULQJVWUDWHJLFSODQQLQJDQGVHUYLFHTXDOLW\DQG
SHUIRUPDQFHLQIRUPDWLRQWRWUDIILFDQGWUDQVSRUWSODQQHUV
x $XVHUIULHQGO\DQGHDVLO\DFFHVVLEOHPHDQWKURXJKZKLFKWKHWUDIILFSODQQHUVDQGSROLF\PDNHUVFDQ
REWDLQDJJUHJDWHGGDWDDQGLQGLFHVLQYDULRXVIRUPVLHFKDUWVPDSVWDEOHV
7KH DERYH FUHDWH D XVHIXO WRRO DEOH WR VXSSRUW DQG IDFLOLWDWH SROLF\ DQG GHFLVLRQPDNLQJ SURFHVV LQ
WUDQVSRUWSODQQLQJ7KHGLUHFWDFFHVVWRDVRXUFHRISULPDU\DQGVHFRQGDU\GDWDHQDEOLQJWKHPLQLPL]DWLRQ
RIWKHULVNRIPXOWLSOHVRXUFHVLVDQRWKHUDGYDQWDJHRIWKH2EVHUYDWRU\
&RQFOXGLQJ WKH 2EVHUYDWRU\ DGGUHVVHV SURYHQ QHHGV DQG SULRULWLHV RI WUDIILF SODQQHUV DQG SROLF\
PDNHUV 7KLV WRRO FDQQRW UHSODFH H[LVWLQJ GDWDEDVHV RU UHODWHG VRIWZDUH +RZHYHU LW FDQ SURYLGH
VXSSRUWLQJLQIRUPDWLRQWKDWLVQRWSRVVLEOHWREHFROOHFWHGXSGDWHGDQGPDLQWDLQHGE\DSXEOLFDXWKRULW\
RUWUDIILFSODQQHU
5HIHUHQFHV
$0(/$WKHQV0HWUR2SHUDWLRQ$WKHQV0HWUR2SHUDWLRQ&RPSDQ\ZHEVLWH5HWULHYHG
IURPKWWSZZZDPHOJU

%RQVDOO3%HDOH-3DXOOH\1	3HWOHU$(YDOXDWLQJSUREOHPVSULRULWLHVDQGVROXWLRQVIRU
URDGWUDYHOWKHGLIIHULQJSHUVSHFWLYHVRIXVHUVDQGVHUYLFHSURYLGHUV(XURSHDQ7UDQVSRUW&RQIHUHQFH
6WUDVERXUJ)UDQFH

%UDHVV'1DJXUQH\$	:DNROELQJHU72QD3DUDGR[RI7UDIILF3ODQQLQJ7UDQVSRUWDWLRQ
6FLHQFH

(7+(/6$5HWULHYHGIURPKWWSZZZHWKHOJU

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+DQGDQRV,	.RSVDFKLOL$9LHZVRIWKH+HOOHQLF,QVWLWXWHRI7UDQVSRUWDWLRQ(QJLQHHUVRYHU
DQLWLQHUDU\IRU$WKHQVWUDQVSRUWRIWKHQH[WGHFDGHIURPFRQJHVWLRQWRDVXVWDLQDEOHPRELOLW\0RELOLW\LQ
XUEDQDUHDV7KH*UHHQ3DSHUDQGWKH*UHHNUHDOLW\$WKHQV7HFKQLFDO&KDPSHURI*UHHFH

+/3$37UROOH\%XVLQ$WKHQV3HUHDXV$UHD6$5HWULHYHGIURPKWWSZZZDWKHQV
WUROOH\JU

,6$3$WKHQV3LUDHXV(OHFWULF5DLOZD\5HWULHYHGIURPKWWSZZZLVDSJU

.RUWVDUL$7\ULQRSRXORV<0L]DUDV96DUURV*0LOOL0	3VRPDGHOLV)'
,QYHVWLJDWLRQ9,$-(2

/LWPDQ76XVWDLQDEOH7UDQVSRUW$6RXUFHERRNIRU3ROLF\PDNHUVLQ'HYHORSLQJ&LWLHV0RGXOH
E0RELOLW\0DQDJHPHQW*7=7UDQVSRUWDQG0RELOLW\*URXS

0LFKDHOLGHV3%HOHJUL5REROL$	0DULQRV7(YDOXDWLQJWKH7HFKQLFDO(IILFLHQF\RI7UROOH\
%XVHVLQ$WKHQV*UHHFH-RXUQDORI3XEOLF7UDQVSRUWDWLRQ

0XVVR$	&RUD]]D09,PSURYLQJ8UEDQ0RELOLW\0DQDJHPHQW&DVH6WXG\RI5RPH
-RXUQDORIWKH7UDQVSRUWDWLRQ5HVHDUFK%RDUG

2$6$5HWULHYHGIURPKWWSZZZRDVDJU

2(&'	(&078UEDQWUDYHODQGVXVWDLQDEOHGHYHORSPHQW3DULV2(&'

3DMRXK'DQHFK05RDGWUDIILFLQGLFDWRUVDVDSHUIRUPDQFHJXLGH7UDIILF(QJLQHHULQJ	
&RQWURO

6WDWKRSRXORV$	.DUODIWLV07HPSRUDODQG6SDWLDO9DULDWLRQVRI5HDO7LPH7UDIILF'DWDLQ
8UEDQ$UHDV7UDQVSRUWDWLRQ5HVHDUFK5HFRUG-RXUQDORIWKH7UDQVSRUWDWLRQ5HVHDUFK%RDUG


75$06$5HWULHYHGIURPKWWSZZZWUDPVDJU

7VLULPSD$	3RO\GRURSRXORX$7UDYHOHUVUHVSRQVHWR906LQWKH$WKHQV$UHD3URVSHFWV
IRU5HVHDUFKLQ7UDQVSRUWDQG/RJLVWLFVRQD5HJLRQDO*OREDO3HUVSHFWLYHSS,VWDQEXO
'RJXV8QLYHUVLW\

9DQ:HH%*HXUV.9DQGHQ%ULQN5	$QQHPD-7UDQVSRUWDQGWKHHQYLURQPHQWWKH
FRQWULEXWLRQRIQDWLRQDODQGORFDOSROLFLHV(QYLURQPHQWDO3ROOXWLRQ

9UHHVZLMN-YDQ%HUFXP(	YDQ$UHP%QG3ULRULWLHVLQ8UEDQ7UDIILF3UREOHPVDQG
,PSOLFDWLRQVIRUWKH'HVLJQRI6ROXWLRQV

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